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[ In a recent posting to the arXiv, Norman raises an interest- 
ing question relating to the phase of the annually varying ^^Cl 
^measured decay rate as reported by two independent groups 
■QH- He correctly notes that the apparent phases reported 
|in lU [si are not identical, as might be expected in a model in 
■which the annual decay-rate variation is attributed simply to the 
"varying Earth-Sun distance R. These determined phases are dis- 
cussed in Javorsek II et al. fT] for the Alburger et al. data, 
^and in Jenkins et al. |3] for the second data set. (By convention 
■the phase of the annual variation is the calendar day on which 
'the decay rate is a maximum.) In this note we address the ques- 
■tion raised by Norman 1 1]. 

I If the Sun were a uniform, homogeneous sphere producing 
■energy and emitting particles (e.g. neutrinos) at a constant, 
"uniform rate, and the observed periodicities were due solely 
■to the eccentricity of the Earth's orbit around the Sun, then 
"the expected phase of decay data would be either perihelion 
■(^January 4) or aphelion (~July 4) depending on the (as yet 
"unknown) dynamics of the decay progress. However, most of 
-the nuclides for which measured decay data are currently avail- 
^able exhibit a phase closer to mid-February, rather than January 
■4. Hence our first task is to understand the origin of the mid- 
'February phase. In Ref. (?] we propose that this phase arises 
■from a combination of two annually varying effects: the l/R^ 
'variation arising from the ellipticity of the Earth's orbit around 
•the Sun, and a North-South (latitudinal) asymmetry in neutrino 
production or propagation occurring in the Sun itself, for which 
there is considerable independent evidence ll6i- [Tlll . This phase 
shift from perihelion has been seen in the phase determinations 
of two major solar neutrino observatories, as described in Refs. 

As we note in Ref.j's'] the North-South asymmetry effect 
alone would yield a phase ~March 10 (or September 10) due 
to the 7° tilt of the solar axis of rotation relative to the eclip- 
tic. In this picture the mid-February phase would then result by 
combining the l/R^ effect (~ January 4) and the North-South 
asymmetry (March 10) with appropriate relative weights. Since 
any North-South asymmetry would be expected to be a variable 



feature on the Sun, varying during the ~11 year solar cycle, 
this could account for the variation in phase in ^''Cl between 
the BNL data set (from 1982-1990) and the OSURR data set 
(2005-2011). 

As we discuss elsewhere, there are other periodicities present 
in various decay data that we have examined, including a rota- 
tional signal at ~32 days Jli, 17], and a Rieger-like periodicity 
at 2.11 yr"' fis"], which can be atti'ibuted to the Sun. All of 
these also exhibit variable features, which should not be sur- 
prising since the Sun is known to be a very variable star. 
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